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Purpose/Objective: In the era of image-guided high-dose 
radiation therapy, accurate and precise definition of the 
target volume is indispensable. Besides computed 
tomography (CT) and magnetic resonance imaging (MRI), 
positron emission tomography (PET) using 18F-
fluorodeoxyglucose (FDG) has found its way into routine 
clinical practice providing functional information, in 
particular for lung cancer [1]. With modern scanners, the 
acquisition of time-resolved, i.e., 4D-images is feasible. 
However, a comparative study of target volumes derived by 
3D- versus 4D-FDG-PET/CT for early and locally advanced 
tumours subjected to internal motion (e.g., respiration in 
lung or liver) is thus far lacking. As a model for these moving 
lesions, we compared manually delineated and (semi-
)automatically segmented 3D/4D-PET/CT-scans in 18 
pulmonary lesions eligible for stereotactic ablative body 
radiotherapy (SABR). 
Materials and Methods: For 11 patients, 12 FDG-PET/CT-
scans with 18 pulmonary lesions were available. Using 
Artiview (Aquilab®) and Rover (ABX®) software, four 
observers independently delineated the gross tumour volume 
(GTV) on the 3D- and 4D-PET/CT scans, respectively, and the 
FDG-PET-scans were (semi-)automatically segmented using 
the Homburger method (HOM), the Rover algorithm (RO), and 
the threshold-based methods 15% and 40% of the SUVmax. By 
summation of the 4D-GTVs an ITV was created, and the ITV-
CT contoured by at least 2 of the observers (ITV-CT-Ref) 
served as golden standard. Volumes and paired Kappa Index 
(KI) were calculated and compared using GraphPad Prism and 
R-software. 
Results: The GTV on 3D-CT was statistically significantly 
smaller than the ITV-CT-Ref (5.3 cc versus 9.8 cc, p=0.0003). 
The automatically segmented 3D-GTV-PET volumes were, 
apart from 3D-GTV-PET-15%, statistically significantly smaller 
than the ITV-CT-Ref (p=0.002). Conversely, the ITV-PET-15% 
was statistically significantly larger than the ITV-CT-Ref 
(p=0.0002), whereas there was no statistically significant 
difference between ITV-CT-Ref and the average ITV-PET-40% 
(7.0 cc), ITV-PET-HOM (8.2 cc), and ITV-PET-RO (7.4 cc). The 
ITV-CT-Ref and ITV-PET-Ref (6.5 cc) did not statistically 
significantly differ (p=0.0542).  
The average KI for the individual observers was 0.78-0.92 for 
the ITV-CTs and 0.68-0.71 for the ITV-PETs. The average KI 
for the (semi-)automatically segmented ITV-PETs were: 0.65 
(ITV-PET-HOM), 0.63 (ITV-PET-RO), 0.55 (ITV-PET-15%), and 
0.67 (ITV-PET-40%). 
These results were irrespective of the primary tumour 
volume, tumour motion and SUVmax. 
Conclusions: For target volume delineation of moving 
lesions, an ITV based on a 3D-FDG-PET-scan is no surrogate 
for an ITV based on 4D-imaging. In addition to the standard 
use of 4D-CT-scans, the value of more advanced (semi-
)automatic segmentation methods for accurate, observer-
independent target volume definition on 4D-PET ought to be 
further elaborated. 
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Purpose/Objective: To be relevant for clinical practice, PET-
guided dose painting by numbers (DBPN) treatments should 
deliver dose distributions that are specific to the underlying 
biology. 
In this context, we investigated whether FDG or FAZA DPBN 
leads to dose distributions that differ significantly from a 
simple geometric dose escalation, starting from the contour 
of the GTV drawn on CT. 
Materials and Methods: 8 patients with stage II-III lung 
carcinomas treated by concomitant chemo-radiation were 
included. Patients underwent 4D PET-CT (FDG and FAZA) 
prior to treatment (pre) and at week 2 (w2) and 3 (w3). All 
images were reconstructed in their time-weighted mid-
position (MidP). 
At each time point, MidP FDG and FAZA PET-CT were rigidly 
aligned, while per-treatment images were deformed to pre-
treatment ones. 
Image analysis 
PET SUV values within GTV were pairwise compared on a 
voxel-by-voxel basis at each time point (FDG vs FAZA) and 
between time points (w2/3 vs pre) using Spearman’s 
correlation (rs). 
GTV were divided in 5 equidistant concentric rings, r1 
(border) to r5 (center), and median SUV were compared 
between rings. 
Adaptive planning 
FDG and FAZA voxel-based DPBN treatment plans were 
generated by linearly increasing the dose from median (60Gy) 
to maximum SUV (80Gy) within GTV. Plan conformity was 
assessed by quality volume histogram (QVH) and quality 
factor (QF; target < 5 %). 
Simultaneously, geometrically escalated plans were 
generated by linearly increasing the dose from the border to 
the center of the GTV. 
Dose plans were compared at each time point (FDG/FAZA vs 
geometric) and between time points (w2/3 vs pre) using cross 
